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Crack cocaine use is associated with risky sexual behaviors and sexually transmitted infections (STIs), including
HIV. We investigated sociodemographic and behavioral characteristics and infection rates in female crack cocaine
users from impoverished communities of Salvador, Bahia, Brazil. A sample of 125 female crack cocaine users was
recruited. Overall, the interviewees had low educational level and high rate of unemployment (close to 90%). One-
third (37 %) reported having traded sex for money or drugs, and 58 % reported that they had not used condoms during
intercourse in the last 30 days. The prevalence of infections was low: HIV-1.6% ; HCV-2.4% ; HBV- 0.8 % ; HTLV I/II-
4.0% ; and syphilis-4.0 %. The combination of dire poverty and high prevalence of risk behaviors turn such populations
a preferential target of initiatives aiming to reduce drug-related harm and promote social development. Low
infection rates should not be viewed with complacency, but as a window of opportunity to implement prevention
initiatives and reduce social marginalization.
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Assignificant increase in the number of AIDS cases among
women has been reported worldwide: women currently
account for 50% of all HIV/AIDS cases worldwide and 30% of
cases in Latin America [1]. In Brazil, reports of female AIDS
cases increased 75.3% between 1994 and 1998, while reports
of male cases increased by only 10.2% [2,3].

In parallel with the HIV/AIDS epidemic, crack cocaine use
has increased dramatically across the world since its
introduction in the USA in the 1980’s, mainly in deprived
neighborhoods of metropolitan areas [4-9].

In Sao Paulo, Brazil, the first crack cocaine-related
arrest occurred in 1991 [10]. By 1993, a study targeting street
children in Sao Paulo (Southeast Brazil) found that 36%
reported having ever used crack and 11% reported daily use
[11]. Initially, crack use was less prevalent in Northeast Brazil:
in 1993, not a single patient attending the main reference center
for drug users in the State of Bahia (CETAD: Centro de Estudos
e Terapia do Abuso de Drogas — Center for Research and
Treatment of Drug Abuse, affiliated with the Federal University
of Bahia) reported having ever used crack cocaine. However,
the proportion of patients attending CETAD who reported
having used crack increased from 4% in 1996 to 40% in 1998.
In 2002, CETAD provided 13,807 consultations to drug users;
43% of these were women, and nearly 30% of these women
reported having smoked crack.

Numerous studies have demonstrated an association
between crack cocaine use and high rates of infection with
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HIV and other STIs, especially among injecting drug users
who are exposed to both parenteral and sexual risks [8,12-19].
Other studies have shown that female crack cocaine users
engage in risky sexual behaviors that increase the risk of
contracting STIs (e.g. multiple sexual partners, unprotected
oral, vaginal and anal sex) more frequently than male crack
cocaine users. Trading sex for money or drugs is a key factor
implicated in STI transmission in this group [13,20-31]. Greater
numbers of sexual partners, use of crack before and during
intercourse, and unprotected sex are also associated with a
high risk of STIs in users who trade sex for drugs or money
[17,27]. Female crack cocaine users also complain about
depression, anxiety and loneliness [13,15]. Some authors have
reported an increased risk of oral HIV transmission associated
with labial and oral injuries caused by the pipes used for
smoking crack [5,32]. A study of 1,723 American women
showed a relationship between the intensity and frequency
of crack cocaine use and risky sexual practices and HIV
infection [32]. Crack cocaine use has been directly associated
with gonorrhea, syphilis, chancroid and other STIs in several
studies [16,33-35]. Crack cocaine use is also a risk factor for
the acquisition of STIs in HIV patients who continue to
practice risky sexual behavior while under care in drug abuse
treatment units [17,33,36].

The reported prevalence of HIV infection among crack
cocaine users ranges widely. In a study carried out by the
National Institute of Drug Abuse (NIDA) in 17 American cities,
the prevalence ranged from 0.0% in Tucson, Arizona, to 23.3%
in Miami, Florida; the overall prevalence was 6.5% among
men and 9.1% among women [13]. In another study, the
prevalence of HIV infection among female crack cocaine users
was 2.0% in San Francisco, California, 23% in Miami, Florida,
and 29.6% in New York [5].

The purposes of this study were to estimate the
prevalences of blood-borne and sexually transmitted diseases
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in female crack cocaine users from Salvador, and to identify
risk factors for infection.

Material and Methods

During a six month recruitment period (October 2001 to
April 2002), CETAD outreach workers recruited a total of 125
female crack cocaine users from three low-income
neighborhoods. We stopped at 125 participants because of
time and budget limitations. The trained outreach workers
lived in the targeted communities. We chose these three
neighborhoods because they are typical low-income
neighborhoods and because they are the core neighborhoods
targeted by the different “harm-reduction” initiatives
implemented in the city. Although these neighborhoods have
high rates of unemployment, the neighborhoods themselves
are not centers of drug trafficking or prostitution. Known
female crack users were contacted and informed of the study
objectives. The enrollment criteria were: reported crack cocaine
use in the last six months, age > 18 years and capacity to
understand and sign the informed consent form. Those who
agreed to participate and signed the informed consent form
were interviewed at the CETAD outpatient unit in a private
room. Trained interviewers administered a questionnaire
concerning demographic, behavioral and clinical
characteristics. After the interview, each subject received a
clinical examination, and 20 mL of blood sample were obtained
for serological testing. Each interviewee received the
equivalent of US$ 4.00 for transportation and a snack. Women
who had any disease manifestations were referred to specific
health services.

Serological tests were performed at the Advanced Public
Health Laboratory (Gongalo Muniz Research, Oswaldo Cruz
Foundation/FIOCRUZ, Bahia). Ortho Diagnostics EIA test kits
(New Jersey, USA) were used for detecting HIV and HTLV; all
samples positive for HIV were confirmed by indirect
fluorescent antibody, while HTLV-1 and HTLV-2 were
confirmed by Western blot (Genelabs 2.4, Singapore). Hepatitis
C, hepatitis B, and syphilis were detected and confirmed with
the UBI HCV 4.0 test kit (Beijing, China), the Bio Rad EIA
HbsAg kit (Marnes La Coquette, France), and VDRL (Wiener
Llab, Rosério, Argentina), respectively.

SPSS software for Windows (version 11.0) was used for
data entry, as well as for obtaining frequencies, means, and
standard deviations.

The study protocol was approved by the University
Hospital Ethics Research Committee (School of Medicine,
Federal University of Bahia) and the Committee for the
Protection Human Subject at the University of California,
Berkeley.

Results

None of the women contacted in the communities refused
participation in the study; however, two denied having
smoked crack in the last six months and were excluded, yielding
a final number of 125 female crack users.

Basic sociodemographic and behavioral information are
shown in Table 1. The mean age of the women was 22.5 (+
6.2) years. In addition, 91.2% described themselves as
African-descendents; 2% were illiterate and 87% had less
than eight years of education, although 40 women (33.6%)
reported that they were currently attending school. Sixty-
three women (50.4%) reported having a profession; the
vast majority of them (79.3%) defined themselves as
housekeepers, with a miscellanea of other low-paid jobs
such as manicurist, caretaker, small trader, elementary school
teacher, craftswoman and health ancillary personnel.
Seventy women (56%) were unemployed at the time of the
interview. Sixty-one women (48.8%) were married or were
living with a partner; while two (1.6%) were separated and
62 (49.6%) were single.

Table 1. Demographic and behavioral features of the 125
female crack users recruited for the study, Salvador, Bahia
2001-2002

Demographic data
Age (mean) 225+62
Race (selfidentified)
Afro-descendents 114/125(91.2%)
Others 11/125(8.8%)
Educational background
Illiterate 2/125(1.6%)
Less than eight years of education 111/125(87.6%)
Prior Occupations
Have a profession 63/125(50.4%)
Housekeeper 50/63(79.3%)
Others 13/63(20.7%)
Monthly Income
Median (reais) 151.90+£84.45
<one minimum wage 93/107 (86.9%)
Have Children (yes) 92/125(73.6%)
Behavioral data
Lifetime number of sexual partners (mean) 109+12.8
(range 1 toover 100)
Lifetime number of sexual partnersamong ~ 224+21.1
women who traded sex for money or *p<0.005
drugs in the last six months (mean)
Age at first sexual intercourse:
< 14 years 83/124.(66.9%)
Use of condoms in the 30 days before:
Did not use condoms 75/124.(58%)
Did not carry condoms or kept 65/124.(52.4%)
condoms at home
Trading sex for money or drugs:
Lifetime 46/125(36.8%)
In the last six months 23/125(18.4%)
Before 17 years of age 34/46(73.9%)
Never had an injecting drug user 75/125(60.0%)

SeX partner
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Ninety-two women (73.6%) had given birth to at least one
child and 76% reported having had only one sexual partner in
the last 30 days. The mean reported monthly income was R$
151.90 (x 84.45), roughly US$ 43.40 (x 24.1), and the vast
majority (86%) of interviewees reported receiving less than
one Brazilian minimum wage per month (R$ 200.00,
approximately US$ 65.00). Just over two-thirds of the
interviewees (83 of 124) reported first sexual intercourse prior
to age 14. The total number of lifetime sexual partners ranged
from 1 to over 100, with a mean of 10.9 ( 12.8) and a median of
seven lifetime partners. The mean number of lifetime partners
was significantly higher among the 23 crack cocaine users
who reported trading sex for money or drugs in the last six
months (22.4 vs 8.4; p < 0.005). Of the 46 women (36.8%) who
reported never having traded sex for money or drugs, 34
(73.9%) did so before the age of seventeen.

Seventy-two women (58 %) reported that they had not used
condoms in the 30 days prior to the interview, and 65 (52%)
reported they did not carry condoms or keep condoms at
home during the same period. A total of 75 (60.0%) interviewees
reported never having had a sexual partner who was a drug
user.

Thirteen women (10.2%) reported daily use of crack cocaine
and 59 (47.0%) reported smoking crack less than once a week.
Regular (daily) use of marijuana in the last 30 days was reported
by 69 women (55.2%), concomitant use of snorted cocaine (at
least once in the last 30 days) was reported by five women,
and two women reported the use of heroin in the same period.

Current or past diagnoses of sexually transmitted infections
(STIs), as reported by the interviewees, as well as information
about other ailments/diseases in the last six months, are
displayed in Table 2. The most frequently reported STI was
gonorrhea (10.2%), followed by genital herpes (8.7%), syphilis
(5.5%) and genital warts/HPV infection (3.9%). Forty-three
interviewees reported having had vaginal discharge in the
last six months, 3.1% reported genital sores and 4.7% reported
sores in the mouth. Pneumonia and tuberculosis were reported
by 26.4% and 5.6% of participants, respectively.

At the time of the interview, 50 women (40.0%) reported
prior testing for HIV: 30 reported negative results and 20 did
not know their serostatus.

Laboratory evaluation revealed low infection rates for
different sexually transmitted and/or blood-borne pathogens:
two of the 125 women (1.6%; 95%C1 0.2-5.7) tested positive
for HIV; three (2.4%; 95%CI1 0.5-6.9) for HCV; one (0.8%;
95%CI 0.0-4.4) for HBV (HBsAg); four (3,2%; 95%C10.9-
8.0) for HTLV-1; one (0.8; 95%CI1 0.0-4.4) for HTLV-2, and
five (4%; 95CI1% 1.3-9.1) for syphilis (as defined by VDRL
results) (Table 3).

Discussion

The impoverished female crack users included in this
study displayed several characteristics known to increase
susceptibility to different STIs: inconsistent use of condoms
(sometimes with multiple partners), networking with other drug

Table 2. History of diagnosed and other STI-related symptoms
reported in the last six months among the 125 women crack
cocaine users recruited for the study, Salvador, Bahia 2001-
2002

Ever diagnosed diseases N %
Syphilis 7 5.6%
Gonorrhea 13 10.4%
Genital herpes 11 8.8%
Genital wart 5 4%
Hepeatitis 10 8%
Pneumonia 33 26.4%
Pulmonary tuberculosis 7 5.6%
Symptoms and signs of STT in the

last six months
Vaginal discharge 55 43.3%
Genital sore 4 3.1%
Mouth sore 6 4.7%

Table 3. Seroprevalence of HIV, HTLYV, hepatitis B, hepatitis C
and syphilis among the 125 female crack cocaine users
recruited for the study, Salvador, Bahia 2001-2002

Serological exam N (%) 95% 1C
HIV 2(1.6) 0.2-5.7
HTLV-1 4(3.2) 0.9-8.0
HTLV-2 1(0.8) 0.0-44
Hepatitis B 1(0.8) 0.0-44
Hepatitis C 3(124) 0.5-6.9
Syphilis 5(4.0) 1.3-9.1

users (as suggested by reported sexual partnerships and
trading sex for drugs), and payment for sex. In addition, the
subjects were characterized by poverty, unemployment and
low educational level. Despite this combination of risky
behaviors and “social vulnerability” resulting from dire
poverty, infection rates for different pathogens were found to
be quite low in comparison to those reported in other
vulnerable populations.

HTLV-1 was the most prevalent viral infection in our sample
(3.2%), and was more prevalent than in representative samples
of the general population (1.76%) and female population of
Salvador (2.0%) [37]. HTLV-1 infection is a public health priority
in Salvador, where HTLV-1 is more prevalent among blood
donors than in any other Brazilian city [38]. High HTLV
infection rates are associated with low socioeconomic
status in Salvador, especially among women, and an
estimated 40,000 individuals are living with HTLV-1 [37].
HTLV-1 infection rates have also been found to be high
(35.2%) among injection drug users (IDUs) in Salvador [39].
The moderately high prevalence found in this study (4%)
may reflect infections acquired through unprotected sex
with male partners that have a high background prevalence
of HTLYV, since the neighborhoods assessed by the present
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study have pockets where IDUs congregate and that are
plagued by endemic poverty, unemployment, and high
prevalence of HTLV [37].

The HIV prevalence (1.6%) in our patients was higher than
estimates for the general Brazilian population (0.47%) [40],
but was significantly lower than the prevalence among IDUs
(7.1%) recruited in the same neighborhood of Salvador [41],
and also significantly lower than HIV prevalence identified
by previous studies carried out in at-risk populations such as
non-injecting drug users from the city of Sao Paulo (11%) [42]
and commercial sex workers from Santos, Sao Paulo (8.3%)
[26]. These differences are probably due to the fact that drug
users are at higher risk for contracting HIV, and the latter two
studies were conducted in two cities in the State of Sao Paulo,
where AIDS incidence in 2001 and 2002 was much higher than
in the State of Bahia (26.1 and 27.6/100,000 versus 3.8 and 4.9/
100,000 inhabitants, respectively) [3].

Successful “harm-reduction” initiatives and declining
infection rates for different pathogens such as HIV, HBV and
HCYV have been described in different Brazilian cities, such as
Santos and Rio de Janeiro [43-46], and an array of other projects
have aimed to reduce drug-related harm, with an emphasis on
impoverished women at-risk for STIs and blood-borne
infections: ample distribution of condoms, on-site counseling
and referral for testing and treatment [41]. These programs
have most likely had a favorable impact on this high-risk
population and helped to curb the spread of different
infections, especially HIV. The neighborhoods from which
interviewees were recruited for this study belong to the core
neighborhoods targeted by the different “harm-reduction”
initiatives implemented in the city.

For the sake of a broader, international, comparison, the
prevalence of HIV in our population was considerably lower
than those found in studies conducted in North American
cities. For example, crack cocaine users from 16 American cities
and San Juan (Puerto Rico) demonstrated overall HIV
prevalence of 7.5% in the early 1990’s [47], and the mean HIV
prevalence from other studies carried out in New York city,
Miami and San Francisco was 16% [5]. Of those cities, only
San Francisco had a prevalence similar to the one we found
[48,49]. However, participants of these studies had higher
prevalence of other risk factors for HIV (including injection
drug use, incarceration, rape, and higher intensity of crack
cocaine use) than our population. The intensity of crack
cocaine use has also been shown to be conducive to risky
sexual behaviors [32]; therefore, the low intensity of crack
cocaine use in our study, which is compatible with a more
controlled use of crack cocaine, could be associated with fewer
risky sexual activities associated with HIV infection.

Roughly one-third of the interviewees in our study reported
having exchanged sex for money/drugs. This proportion is
significantly higher than that (13%) found in 255 patients of
both sexes from Sao Paulo who reported using powder cocaine,
either by snorting or by injection [42], but is much lower than
the one found in a large NIDA-sponsored study comprising

4,607 female crack users, where the exchange of sex for money
and drugs was reported by 57% of the interviewees [17].

The prevalence of gonorrhea found in our study was
approximately two times higher than that (5.8%) found in a
study of inpatients from two major drug treatment centers in
Rio de Janeiro [50]. On the other hand, the prevalence of
syphilis was almost the same in both studies. The infection
rates for gonorrhea and syphilis, as well as the number of
reported episodes of herpes and genital warts found in the
current study, are higher than those reported among female
crack cocaine users attending community and HIV treatment
centers in the US [16,34].

The disquietingly high prevalence of self-reported
gynecologic problems in our interviewees most probably
reflects gaps and deficiencies in Salvador’s health care system.
So far, the comprehensive “Programa de Saidde da Familia”
(Family Health Program), the Brazilian Ministry of Health’s
key strategy for improving access and standards of care for
underserved communities, has reached only a small
percentage of the Salvador population, with an estimated
coverage of 131,146 inhabitants, corresponding to 5.4% of a
total population of 2,443,107, most of whom live in
impoverished communities [51].

The high prevalence of self-reported pneumonia may be
linked either to non-hygienic crack smoking practices or to the
commonly reported home-preparation of crack cocaine, which
uses kerosene, gasoline and ammonia [52]. Tuberculosis is
prevalent in Salvador, with a high incidence rate of 120.4/100,000
in 2001 [51]. Although a higher risk for tuberculosis infection
among crack cocaine users has been reported [53,54], detailed
studies should be performed in order to clarify the high self-
reported prevalence of tuberculosis by our interviewees.

The observed seroprevalence of HCV infection
corresponds to what we would expect from a population with
a low number of injecting drug users [55]. Likewise, the low
prevalence of HBV infection is in accordance with the low
prevalence of HIV, since our patients are exposed to sexual
(but not parenteral) risks, as well as with the declining rates of
HBYV circulating in Brazil previously reported [56-58]. The fact
that a high proportion of women in this study had already
been tested for HIV is the result of both CETAD’s Harm
Reduction Program and the enrollment of these women in
previous research projects. Women who reported not knowing
the result of prior HIV tests results may be afraid of facing a
serious and stigmatizing infection, or may fear having their
serostatus disclosed by health workers, researchers or
acquaintances living nearby.

Our study found low infection rates for HIV, hepatitis B,
and hepatitis C in an impoverished population engaged in
risky sexual behavior. The probable association of such
auspicious findings with the consistent implementation of
initiatives for reducing the spread of such viruses and other
drug-related harm reinforces the need to maintain and increase
the scope of such programs, tailoring them to the specific
needs of each population.
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The patients highlighted by the present study have urgent
need for prevention and proper care of pneumonia and
tuberculosis, comprehensive management of gynecologic
complaints and common STIs, such as gonorrhea and syphilis;
psychosocial support and referral for drug treatment; and,
last but not least, social promotion and community
development targeting such impoverished and underserved
population. As a result, the low prevalence of HIV, HCV and
HBYV infections should not be viewed with complacency
because poverty and risky sexual behaviors still challenge
such young women, but rather as a golden opportunity to
redirect preventive strategies and to maintain ongoing
initiatives with renewed emphasis.

Limitations of the Research

1. The crack users women recruited in this study were living
in neighborhoods where traditional harm reduction
programs are already implemented. This fact may explain
the low prevalence of infections. On the opposite, in the
neighborhoods where such programs do not exist, the
rates may be higher.

2. The number of women included in our study is small due
to time and budget limitations.

3. Though the amount for transportation and snack is low, it
may cause a bias as some recruited women may have
reported the use of crack only to receive this money.

4. Crack use was not quantified by blood or urine toxicological
tests. It was reported by the women themselves.
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